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EDITORIAL    COMMENT 


We  present  in  this  number  a  valuable  article  on  Chem- 
istry by  Dr.  E.  Emmet  Reid. 


Baylor  Summer  School  begins  June  8  and  ends  July  27 
with  the  state  examination  for  certificates. 


The  next  number  of  The  Bulletin  will  be  the  annual 
catalogue.  The  October  number  is  devoted  to  Presi- 
dent Brooks'  Annual  Statement. 


From  present  indications  the  Summer  School  will  be 
larger  than  ever  before  and,  we  trust,  better.  Those 
wanting  the  Announcement  will  please  address  the 
Dean.     Correspondence  is  solicited. 


The  first  intention  was  to  devote  this  number  to  the 
general  subject  of  Science,  but  for  want  of  space  it  was 
at  the  last  moment  decided  to  treat  only  Chemistry  and 
leave  Biology  and  Physics  for  future  issues. 


BAYLOR  SUMMER  SCHOOL 
June  8  to  July  27 


SPECIAL  FEATURES 

There  are  several  features  to  which  the  attention  is 
directed: 

1.  Public  Lectures. — A  series  of  lectures  on  topics 
of  general  interest  will  be  given  by  some  of  the  best 
known  scholars  and  speakers  of  the  state  and  the  South. 

2.  Round  Table  Conferences. — Of  special  interest 
to  public  teachers  will  be  these  free  and  easy  discus- 
sions on  subjects  of  vital  interest. 

3.  Lessons  in  Music. — A  rare  opportunity  is  afforded 
those  who  wish  to  cultivate  this  fine  art.  Regular  col- 
lege professors  will  be  in  residence  and  as  their  time 
will  not  be  taxed  they  can  give  more  careful  direction  to 
their  students. 

4.  Kindergarten  Methods. — We  count  ourselves  for- 
tunate in  being  able  to  secure  a  specialist  to  conduct  a 
Kindergarten  Observation  Class  for  two  weeks,  which 
will  be  free  to  all. 

5.  Bible  School. — For  the  first  two  weeks  the  Bible 
School  will  be  in  session  and  the  days  and  nights  will  be 
crowded  with  good  things.  There  will  be  many  special- 
ists of  national  repute. 

6.  Physical  Culture. — Mrs.  J.  W.  Erps,  Physical  Di- 
rector for  young  ladies  in  Baylor,  a  competent  teacher 
of  the  Swedish  and  German  methods,  will  give  special 
training  to  those  desiring  such. 

COLLEGE  CREDITS 

It  is  a  ruling  of  the  University  that  no  student  shall  be 
allowed  to  take  more  than  two  full  courses  (6  credits) 
during  the  summer.  This  will  be  enforced.  In  special 
cases  a  student  may  take  two  review  subjects  to  remove 
conditions  and  one  new  course. 
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ADVICE  TO  TEACHERS 

Teachers  are  advised  to  concentrate  wisely  on  a  few 
subjects.  There  is  danger  in  trying-  to  take  everything. 
Leave  off  the  easy  ones  and  take  the  few  which  are  most 
likely  to  prove  difficult.  It  is  absurd  for  a  teacher  to 
try  to  review  during  eight  weeks  the  seventeen  studies 
required  for  a  first  grade  certificate. 

EXPENSES 

Incidental  fee  to  be  paid  by  all S     .50 

Academy  Studies  each 5.00 

College  Studies  each 6.00 

Teachers'  Normal  course 10.00 

Charges  for  piano,  voice,  physical  culture,  etc.,  may 
be  learned  by  writing  to  the  teacher  of  these  respective 
departments. 


Hon.  R.  B.  Cousins,  State  Superintendent  of  Public 
Instruction,  has  authorized  the  Baylor  Summer  Normal 
to  submit  the  state  examination  to  those  attending  and 
desiring  the  various  teachers'  certificates.  The  Baylor 
Faculty  has  again  agreed  to  pay  the  examination  fee  of 
Si. 00  for  each  applicant.  The  further  advantages  of  a 
Normal  in  connection  with  a  University  are  seen  in  the 
superb  equipment,  the  free  use  of  a  library  of  15,000  vol- 
umes, the  opportunity  to  take  college  studies,  the  gain 
in  cultural  effects  which  result  from  work  done  with 
professors  trained  in  the  best  universities  in  the  world. 


FACULTY  FOR  1905 
Samuel  Palmer  Brooks,  LL.  D., /}/rs/c/e;j/ 

A.  B.  (Yale,  1804);  A.  M.  (ib.,  1902);  J  A,.  I). 
(Richmond  College,  1903). 

Henry  Lee  Hargrove,  Ph.  D.,  Dean, English 

A.  M.  (University  of  Nashville,  1892):  Ph.  D.  (Yale,  1902); 

Author  of  King-  Alfred's  Old  English  Version  of  St. 

Augustine's  Soliloquies,  and  Translation  of 

Same  into  Modern  English. 
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Wade  Hill  Pool,  A.  B.,  Secretary, Latin 

A.  B.  (Baylor,  1887);  Harvard  Summer  School,  1903;  Dean 

of  the  Academy. 

Jesse  Breland  Johnson,  Ph.  D., Mathematics 

A.  B.  (Baylor,  1893);  Ph.  D.  (Yale,  1895). 

Robert  Green  Hall,  A.  M., History 

A.  M.    University  of  Alabama,  1893);  Principal 
of  Cleburne  High  School. 

William  B.  Bizzell,  B.  S., Methods 

B.  S.  (Baylor,  1898);  Superintendent  of  Navasota  Schools. 

Kate  Griffith,  Ph.  B., German  and  French 

Ph.  B.  (University  of  Chicago,  1901);  Graduate 
Student,  (Berlin,  1901-3). 

Charles  B.  Cole, Pedagogy 

Principal  of  Third  Street  School,  Waco. 

Ollie  Belle  Barron,  A.  B., Greek 

A.  B.  (Baylor,  1904  ;  Burleson  Fellow  in  English. 

J.  Frank  McDonald, Science 

Assistant  in  Chemist^,  Senior  Class  of  Baylor,  1905. 

Myra  M.  Winchester, Kindergarten 

Associate  Principal  of  Fort  Worth  Kindergarten 
College;  Graduate  of  Chicago  Kinder- 
garten Colleg-e. 

Rudolf  Hoffmann,  ....  Pianoforte,  Pipe  Organ,  Theory 

Royal  Conservatory  of  Music,  Leipsic;  Director  of 
Music  in  Ba}Tlor. 

Albert  Edouard  Wells, Pianoforte 

Edwin  A.  Schaffer, Pianoforte 

Harry  Johnson  Spanell, Voice 

Mrs.  Henry  Lee  Hargrove, Voice 

Mrs.  J.  W.  Erps, Physical  Culture 

John  E.  Surratt, Librarian 

John  K.  Strecker Curator  of  Museum 


CHEMISTRY  IN  THE  HIGH  SCHOOL 

E.  EMMET  REID,  Ph.  D. 


A    CKNSUS    OF    CHEMISTRY    IN    TEXAS 

My  endeavor  has  been  to  take  a  sort  of  census  of  the 
instruction  in  chemistry  in  Texas,  confining-  my  inqui- 
ries to  high  schools,  and  private  schools  supposed  to  be 
somewhat  near  that  rank,  up  or  down.  I  have  had  cor- 
respondence with  the  universities  also  but  only  with 
reference  to  the  preparation  in  chemistry  of  the  stu- 
dents coming*  to  them.  I  sent  out  first  125  postals 
with  paid  and  addressed  reply.  In  these  I  asked  wheth- 
er or  not  chemistry  is  taught  in  the  school  and  the  name 
of  the  science  teacher.  Sixty-two  of  these  were  filled 
out  and  returned.  I  must  thank  the  teachers  who  went 
to  the  trouble  to  comply  with  my  request. 

In  about  half  of  these  schools  chemistrj^  was  reported. 
To  the  science  teachers  of  these  and  of  a  large  number 
of  other  schools  where  it  was  supposed  that  chemistry 
might  be  taught,  I  mailed  a  circular  letter.  In  this  let- 
ter I  explained,  as  well  as  I  could,  my  object,  and  asked 
for  information  on  some  30  points  connected  with  the 
chemical  instruction.  I  sent  out  about  90  of  these  let- 
ters with  stamped  envelope  and  printed  blank  to  be  filled 
out.  I  have  to  thank  about  40  teachers  for  filling  these 
out  carefully  and  obligingly.  I  am  under  additional  ob- 
ligation to  quite  a  number  for  personal  letters  enclosed 
with  the  blanks  returned.  These  letters  I  will  answer 
in  time.  Prof.  A.  C.  Boylston  has  kindly  put  at  my  dis- 
posed information  collected  by  himself  in  a  somewhat 
similar   inquiry.       I   have     complete    returns   from    36 
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schools  teaching  chemistry.  These  comprise  all  the 
large  cities  and  better  known  schools,  in  general,  so  I 
think  I  have  secured  representative  returns. 

RESULTS    OF    TIIK    CENSUS 

The  two  text-books  most  used  are  Remsen'satid  Wil- 
liams'. Williams  is  used  in  eleven  schools  and  studied 
by  261  pupils,  Remsen  in  eight  schools,  and  studied  by 
92  pupils,  while  Peters  comes  next,  being  used  in  six 
schools  by  148  pupils.  Newell,  Hessler  and  Smith,  and 
Shepard  follow  in  the  order  named,  while  a  number  of 
other  books  are  used  in  one  school  each.  In  these 
schools  706  students  are  studying  chemistry  in  classes 
ranging  from  two  to  78  students.  In  practically  all  the 
high  schools,  chemistry  is  taught  in  the  last  year  or 
eleventh  grade.  In  all  but  four,  it  is  put  after  physics. 
Twenty-seven  schools  report  laboratory  work  as  distinct 
from  recitation.  Two-thirds  report  the  laboratory  as  sep- 
arate from  the  recitation  room.  The  total  value  of  chem- 
ical laboratory  fixtures,  apparatus,  chemicals,  etc.,  is 
estimated  at  $21,325.00;  and  the  annual  expenditure  for 
chemicals  and  chemical  apparatus  at  $2,^35.00.  Two- 
thirds  give  exclusive  use  of  a  desk  or  portion  of  labora- 
tory table  to  individual  students,  or  groups  of  students. 
In  twelve  schools  the  students  work  as  individuals,  and 
in  the  rest  mainly  in  groups  of  from  two  to  four,  while 
in  a  few  cases  the  whole  class  work  together  on  the 
same  experiment  in  the  laboratory.  Half  assign  appa- 
ratus to  each  student,  or  group,  for  their  exclusive  use. 
The  amount  of  apparatus  so  assigned  varies  from  $2.00 
to  816.00.  In  sixteen  schools  the  student  is  held  respon- 
sible for  breakage  of  apparatus  so  assigned,  the  amount 
of  such  breakage  running  from  10  cts.  to  $5.00  per  stu- 
dent, averaging  Si. 94.  In  thirteen  schools  the  students 
pay  extra  for  chemistry.  Fourteen  give  the  students  a 
place  where  apparatus  may  be  locked  up.  Eight  teach- 
ers have   some  assistance  in    the  supervision  of  the  lab- 
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oratory,  preparation  of  class-room  experiments,  etc. 

The  large  majority  of  the  teachers  seem  to  have  stud- 
ied chemistry  under  good  advantages,  twelvehavingf  stud- 
ied it  at  theUniversity  of  Texas,  whileothers  have  work- 
ed at  Harvard,  Chicago,  the  University  of  Virginia,  etc. 
All  but  four  did  individual  laboratory  work  in  their  own 
study.  Nine  have  had  only  one  year  in  chemistry. 
Nearly  two-thirds  profess  some  special  interest  in  chem- 
istry and  have  more  or  less  intention  of  specializing  in 
it.  One  man  gives  his  entire  time  to  teaching  chemis- 
try, the  rest  usually  a  third,  or  fourth,  or  fifth,  while 
one  man  bestows  one-twentieth  of  his  working  time  on 
his  total  chemical  duties.  As  to  the  number  and  length 
of  the  recitation  and  laboratory  periods  there  is  great 
variation.  The  shortest  laboratory  period  is  30  minutes 
and  the  longest,  three  hours  and  ten  minutes.  In  four- 
teen the  laboratory  periods  are  considerably  over  an 
hour  each,  in  length. 

DISCUSSION    OF    THE    RESULTS — TEXT-BOOKS 

The  first  item  is  the  matter  of  the  text-book.  Realh' 
the  matter  of  first  importance  is  the  choiceof  a  teacher, 
but  the  text-book  comes  first  on  the  list  of  questions. 
The  very  worst  book  now  obtainable  is  the  one  most 
used  both  as  to  the  number  of  schools  and  the  number 
of  pupils.  One  of  the  saddest  single  items  on  the  whole 
list  is  that  Williams'  chemistry  is  used  in  one  of  the 
state  normals  and  sixty-five  prospective  teachers  are  be- 
ing trained  in  it.  Something  must  be  done  in  this  mat- 
ter. I  know  that  the  teacher  is  not  always  at  liberty  to 
choose  the  text-book,  and  I  do  not  wish  to  blame  him 
where  he  is  not  responsible  for  the  selection.  However 
if  the  man  who  selects  the  book  knows  more  about 
chemistry  than  the  teacher,  it  would  seem  wise  to  let 
him  teach  it. 

There  are  reasons  why  Williams  is  so  popular.  It  is 
the  easiest  book  extant  to  teach.      It  is  as  easy  as  hear- 
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ing  a  spelling- lesson.  No  preparation  on  the  part  of  the 
teacher,  either  in  the  way  of  previous  training  in  chem- 
istry, or  in  the  matter  of  looking  over  the  lesson  before 
the  class  comes  into  the  room,  is  necessary.  The 
teacher  is  not  required  to  spend  hours  preparing  elabo- 
rate lecture  experiments  to  prove  laws  or  demonstrate 
theories.  The  laws  and  theories  are  stated  and  that  is 
all  there  is  to  it:  they  are  true  because  the  book  says  so. 
The  next  great  beauty  (?)  of  the  book  is  that  it  (i.  e.  the 
book,  not  chemistry)  can  be  successfully  taught  with- 
out any  laboratory,  or  experiments  of  any  kind.  It  re- 
quires only  memory  work  on  the  part  of  the  student, 
and  not  even  that  on  the  part  of  the  teacher.  It  could 
be  taught  just  as  well  on  the  sun  where  the  temperature 
is  so  high  that  there  are  no  chemical  combinations,  or 
even  on  one  of  the  stars  which  are  composed  solely  of 
hydrogen.  Williams  gives  a  large  number  of  experi- 
ments and  many  of  them  are  g-ood  but  they  are  merely 
digressions  and  stand  in  no  essential  relation  to  the  mat- 
ter of  the  book.  The  book  can  be  taught  without  a  lab- 
oratory, but  this  book  is  not  chemistry  and  is  only  very 
distantly  related  to  chemistry. 

Peters'  book  has  some  good  points  and  is  far  better 
than  Williams,  in  that  it  does  not  teach  any  particular 
error,  yet  it  is  thoroughly  unscientific  and  gives  the  stu- 
dent a  wrong  impression  b}^  taking  up  so  much  of  the 
theory  before  any  of  the  facts  are  reached.  Theories 
are  reall3T  only  explanations  of  facts,  or  groups  of  facts, 
and  an  explanation  is  not  needed  until  something  turns 
up  to  be  explained.  Many  chemistry  books  teach  the 
theory  as  the  law  and  the  gospel  and  only  bring  in  facts 
subsequently  to  illustrate  the  theory. 

Remsen's  is  a  hard  book  to  teach.  It  demands  thought- 
ful preparation  on  the  part  of  the  teacher  and  requires 
that  the  student  cariw  in  mind  facts  for  a  considerable 
time  until  their  cumulative  effect  is  felt  in  its  bearing  on 
the  theory,  when  at  last  the  theory  is  stated.  It  does 
not  contain  pithy   categorical  statements    which  maj  be 
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memorized  by  the  student,  and  is  for  that  reason 
bard  to  recite  on.  The  book  requires  good  teaching 
to  be  taught  at  all.  Several  of  the  other  books  mention- 
ed are  good.  I  take  it  that  no  book  can  be  said  to  be 
best  in  an  absolute  sense.  The  teacher  should  make  a 
very  careful  study  of  a  large  number  of  texts  and  de- 
cide which  one  is  best  for  his  purpose.  And  he 
should  know  very  clearly  why  he  chooses  this  one  or 
that. 

THE    DISADVANTAGES    OF   SMALL    CLASSES 

Iii  some  subjects  the  fewer  there  are  in  the  class,  the 
better  share  do  they  get  of  the  teacher's  attention  and 
for  that  reason  may  be  supposed  to  get  on  faster.  This 
is  not  the  case  in  chemistry.  To  make  the  class  hour 
interesting  there  must  be  class-room  experiments  and 
thus  special  preparation  on  the  part  of  the  teacher. 
Many  experiments  there  are  which  are  necessary  to  a 
complete  presentation  of  the  subject  which  are  not  suit- 
ed to  be  performed  by  the  individual  student  in  the  lab- 
oratory but  must  be  performed  by  the  teacher  before  the 
class.  Such  experiments  require  considerable  extratime 
and  preparation.  This  is  out  of  the  question  when  the 
class  is  small.  Even  if  the  teacher  should  possibly  have 
the  necessary  time  it  appears  to  him  not  worth  while  to 
make  elaborate  preparation  for  the  class  hour  when  the 
class  is  small.  In  this  case  also  the  school  authorities 
will  not  provide  the  teacher  with  the  time  needed. 
There  is  not  the  inspiration  to  the  teacher,  and  teachers 
have  to  be  inspired  as  well  as  students.  When  the  class 
is  small  the  per  capita  cost  of  running  the  laboratory  is 
very  largely  increased.  In  most  cases  an  ounce  of  a 
chemical  costs  nearly  as  much  as  a  pound.  I  buy  a 
pound  of  sulphuric  acid  for  less  than  an  ounce  can  be 
purchased  at  retail.  Small  orders  are  at  much  higher 
rates  than  larger  ones. 
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PLACE    OK    CHEMISTRY    IN    THE    HIGH    SCHOOL    COURSE 

The  great  majority  of  the  schools  report  chemistry 
in  the  last  year  and  put  it  after  physics.  This  is  the 
correct  place  for  it.  Certain  chemical  experiments  can 
be  easily  performed  and  can  be  made  very  interesting 
to  children  even  in  the  lower  grades.  Some  schools  in 
other  states  are  putting-  some  chemistry  even  in  the 
graded  school.  I  do  not  know  anything  more  fascinat- 
ing than  a  lot  of  chemicals,  and  the  wonderful  things 
that  can  be  done  with  them.  The  chemical  laboratory 
is  the  nearest  approach  on  earth  to  fairyland.  I  wish 
that  we  had  more  time  to  do  more  of  a  sort  of  kinder- 
garten work  in  this  direction  and  thus  awaken  the  inter- 
est of  children  in  the  wonders  of  the  world  about  us. 
O  that  some  Hans  Andersen  might  arise  to  say  the  tal- 
ismanic  word  and  open  this  enchanted  palace  of  science 
to  the  children!  Several  very  good  books  have  been 
written  in  which  many  wTonderful  things  are  shown  and 
yet  no  word  spoken  of  formulae,  empyrical  or  structui-- 
al,  or  even  of  valence,  to  break  the  spell.  Some  of  these 
books  really  teach  considerable  chemistry  without  once 
mentioning  atoms,  while  some  of  us  think  that  chemistry 
is  composed  of  atoms  and  ions.  Some  other  books  tell 
all  that  is  known,  and  more  too,  about  atoms  and  scarce- 
ly touch  on  chemistry. 

Some  put  chemistry  before  physics  as  certain  chemi- 
cal experiments  are  quite  easy  and  can  be  done  by 
young  students.  But  this  is  not  the  kind  of  chemistry 
that  must  be  taught  in  the  high  school.  We  must  teach 
it,  to  a  certain  extent,  at  least,  as  a  science  and  give 
something  of  the  great  generalizations  and  theories  that 
have  done  so  much  for  the  world.  We  must  teach  it  in 
such  a  way  as  to  get  out  of  it  the  maximum  mental  train- 
ing of  which  it  is  capable.  Some  regard  chemistry  as 
merely  memory  work,  or  at  least,  as  mainly  memory 
work.     This  is  far  from  being  the  case.     Chemistry    is 
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argument  based  on  observations,  and  the  observations 
are  entirely  of  physical  properties.  We  are  endowed 
by  nature  with  five  senses  and  all  five  of  these  recognize 
only  physical  phenomena.  True,  the  chemist  has  the 
taper  as  his  sixth  sense,  but  this,  though  useful,  is  not 
able  to  supplant  the  other  five.  We  can  not  know  chemi- 
cal phenomena  directly,  but  must  infer  them  from  obser- 
vations which  are  purely  physical.  A  knowledge  of  phys- 
ics is  necessary  as  a  basis  for  the  study  of  chemistry. 
The  great  majority  of  the  schools  reported  are  right  in 
putting  physics  before  chemistry,  and  also  placing  chem- 
istry as  near  as  possible  to  the  end  of  the  high  school 
course. 

RELATION    OI<    THE    LABORATORY    TO    THE    CLASS    KOOM 

Conditions  may  differ  somewhat,  but,  in  general,  the 
laboratory  work  should  be  distinct  from  that  of  the  class 
room.  To  get  good  results,  neither  factor  can  be  neg- 
lected. There  are  still  living  a  few  men  who  think  that 
they  can  teach  chemistry  without  laboratory  work.  The 
younger  of  these  are  learning  better,  the  older  ones  are 
rapidly  dying  off.  You  can  buy  a  book  of  travel  for  a 
few7  cents,  or  attend  an  illustrated  lecture  on  London  for 
a  quarter,  while  a  trip  to  London  costs  some  hundreds  of 
dollars.  The  results  gotten  from  the  lecture  and  the 
trip,  as  regards  the  amount  learned  from  each,  are  pret- 
ty nearl}T  in  proportion  to  the  respective  costs  of  the  two. 
Yet  it  is  comparatively  easy  to  give  a  person  a  correct 
impression  of  London  ina  description,  since  the  audience 
have  seen  buildings  and  streets  not  unlike  those  de- 
scribed, and  hence  are  in  position  to  build  up  concepts 
of  the  new  places  from  an  abundance  of  familiar  mate- 
rial. Chemistry  presents  a  world  almost  new  to  the 
student,  and  a  course  in  chemistry  without  laboratory 
work  is  comparable  to  a  course  of  lectures  on  painting 
before  a  man  born  blind. 

To  amount  to  much,  the  laboratory  work  must  be  in- 
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dividual.  When  the  teacher  does  the  experiment  for 
the  class  it  may  do  him  some  good  but  the  class  get  lit- 
tle from  it.  When  the  whole  class  work  together  on  the 
same  experiment,  one  or  two  do  the  work  and  get  some 
good  out  of  it.  The  rest  get  next  to  nothing.  Two 
working  together  sometimes  do  good  work  but  it  is  un- 
certain. One  generally  learns  something  but  even  his 
attention  is  considerably  divided.  Individual,  inde- 
pendent work  is  the  onl3r  kind  that  amounts  to  much. 

Some  have  gone  to  the  other  extreme  and  thought  that 
the  class  room  work  could  be  eliminated.  A  great  deal 
of  instruction  must  be  done  in  the  laboratory.  The  at- 
tention of  a  student  can  be  best  called  to  a  phenomenon 
while  he  has  the  experiment  in  hand.  A  teacher  can 
not  be  furnished  to  each  student  to  sit  beside  him  and 
explain  everything  to  him  as  it  is  observed.  To  explain 
all  of  the  laws,  theories,  etc.,  to  each  student,  individual- 
ly, takes  too  much  time  and  attention  on  the  part  of  the 
teacher.  Some  have  avoided  this  by  getting  up  before 
the  class  in  the  laboratory,  lining  the  students  up  and 
having  them  go  through  with  an  experiment  in  concert. 
In  some  cases  this  may  degenerate  into  the  kind  of  work 
done  in  a  certain  northern  high  school.  Orders  are  said 
to  have  been  given  about  as  follows:  "Company  attention! 
Present  test  tube!     Pour!     Observe  black  precipitate!1' 

In  the  laboratory  the  student  should  be  given  time  to 
think,  think  for  himself,  and  time  to  observe,  observe 
for  himself.  He  should  be  given  time  to  solve  his  own 
difficulties,  if  possible,  either  by  his  own  reasoning  or 
by  reference  to  some  book.  When  help  is  given  him,  it 
should  come  in  the  way  of  guidance,  rather  than  of  lift- 
ing him  up  and  carrying  him.  The  fact  that  the  stu- 
dent does  the  looking  and  thinking  for  himself  is  the 
main  thing,  and  the  independence  of  the  observing  and 
thinking  is  not  to  be  sacrificed  to  the  desire  to  increase 
the  space  covered.  Considerable  time  is  necessary  in 
the  class-room  for  the  teacher  to  sum  up  the  evidence, 
present  the  conclusions,  discuss  the  laws  of  the  science, 
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describe  the  applications  to  the  arts,  etc.  The  teach- 
ing- in  the  class-room  and  in  the  laboratory  should  go  on 
side  by  side.  As  a  general  rule  twice  as  much  time 
should  be  spent  in  the  laboratory  as  in  the  class-room. 

PRESENT    VALUE    OF    CHKMICAL    EQUIPMENT 

The  total  value  of  chemical  laboratory  fixtures,  appa- 
ratus, etc.,  is  put  at  S21,325.00.  This  is  the  sum  of  the 
estimates  given.  Estimates  vary  considerably  accord- 
ing to  what  one  includes  in  the  estimate,  and  also  ac- 
cording to  the  magnifying  power  of  one's  glasses.  This 
figures  out  to  be  $32.00  per  pupil  taught.  In  the  various 
schools,  it  runs  from  $138.00  per  pupil  down  to  "?". 
The  average  given  is  reasonably  good  and  is  more  than 
I  should  have  expected.  In  some  cases  the  estimate  is 
rather  liberal,  and  in  others  the  amount  has  not  been  ex- 
pended to  good  advantage.  The  efficiency  of  a  given 
amount  may  be  large  or  small  according  to  the  experi- 
ence and  judgment  of  the  man  who  expends  it. 

AN    ESTIMATE    FOR    A    CLASS    OF    TWENTY 

The  first  item  is  suitable  laboratory  desks  or  work- 
tables.  I  think  that  I  am  in  a  position  to  speak  on  this 
matter  as  I  tave  visited  a  large  number  of  the  largest 
universities  in  the  United  States  and  Canada  as  well  as 
many  lesser  institutions.  I  inspected  many  of  these 
with  special  reference  to  the  equipment  of  my  own  lab- 
oratories at  Baylor.  All  of  the  fixtures  in  the  Carroll 
Chemical  Laboratory  at  Baylor  wrere  built  to  my  draw- 
ings. We  will  suppose  that  the  class  of  twent\r  work  in 
two  sections  of  ten  each.  Each  student  while  wrorking, 
must  have  three  feet  of  space.  This  will  require  thirty 
feet  of  desk  for  the  class.  Each  space  of  three  feet  may 
have  two  lockers  and  drawers  under  it  so  that  each  of 
the  two  students  using  it  has  a  separate  place  to  keep 
his  apparatus.  The  top  may  be  of  oak  simply  oiled  with 
linseed  oil;  the  rest  of  pine  stained  and  varnished.    Each 
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of  the  lockers  beneath  has  its  own  key.  Desks  of  this 
order  can  be  made  of  good  material  complete  and  finish- 
ed for  $5.00  per  running-  foot.  This  does  not  include 
plumbing".  Some  saving  might  be  made  on  this  by  mak- 
ing them  a  little  plainer.  Thus  we  have  ten  desks 
which  may  be  used  by  twenty  students,  working  in  two 
sections,  at  a  cost  of  $150.00.  A  hood  for  experiments 
requiring  the  use  of  disagreeable  chemicals,  etc.,  must 
be  provided.  This  will  cost  some  $25.00.  Shelving, 
etc.,  will  cost  about  $25.00  more.  The  plumbing  can  be 
put  in  for  $100.00.  This  gives  two  sinks  to  the  room, 
and  a  connection  for  a  rubber  tube  for  water,  and  two 
connections  for  gas  to  each  working  space  of  three  feet, 
and  water  and  gas  connections  for  hood.  Less  plumb- 
ing than  this  would  do,  and  less  would  be  required  in 
places  not  using  gas.  In  some  cases  the  plumbing 
would  then  amount  to  not  more  than  $25.00.  Thus  the 
fittings  for  the  laboratory  can  be  put  in  for  $300.00,  or 
less.  The  laboratory  should  be  separate  from  the  class- 
room, and,  if  possible,  should  be  about  15x20  feet. 
Somewhat  less  space  will  do. 

A  small  room  or  closet  near  by  must  be  provided,  fit- 
ted with  plain  but  suitable  shelves  for  storing  apparatus 
and  chemicals.  As,  however,  each  locker  is  kept  sup- 
plied with  a  full  set  of  apparatus  which  is  put  in  before 
the  session  opens,  a  large  part  of  the  apparatus  in  hand 
is  constantly  in  the  laboratory  desks,  and  the  store-room 
need  not  be  as  large  as  at  first  sight  might  seem  to  be 
required.     The  shelving  in  this  room  may  cost  $25.00. 

A  stock  of  chemicals  which  would  need  replenishing 
only  after  some  considerable  time  can  be  put  in  for 
$50.00,  though  it  would  be  greater  economy  to  purchase 
some  things  in  larger  quantity.  In  the  matter  of  buy- 
ing chemicals  great  mistakes  are  made  by  inexperienced 
teachers.  I  remember  that  in  a  certain  laboratory, 
which  I  visited,  the  supply  of  sulphuric  acid  consisted 
in  a  one  pound  bottle  of  guaranteed  chemically  pure,  re- 
distilled, sulphuric  acid.     That   grade  of  acid   is  rarely 
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used  in  even  the  most  advanced  analytical  work.  The 
cheapest  grade  of  commercial  chemicals  is  all  that  is  re- 
quired in  the  majority  of  the  experiments  for  beginners. 
The  saving:  of  cost  by  using"  a  cheaper  grade  of  chem- 
icals is  very  considerable.  Some  capital  is  required  to 
buy  to  advantage,  as  a  great  saving  can  be  made  on  a 
comparatively  large  bill  bought  at  onetime.  However, 
the  teacher  must  do  the  best  he  can  on  this,  as  in  other 
matters,  and  use  the  amount  avaliable  to  the  very  best  ad- 
vantage.  Yet  the  money  is  usually  forthcoming  when 
the  need  of  it  is  shown  and  the  ability  of  the  teacher  to 
use  it  is  also  demonstrated. 

On  apparatus,  more  than  on  chemicals,  a  large  saving 
can  be  made  by  buying  a  large  quantity  at  one  time.  It 
then  becomes  possible  to  import  duty-free,  which  saves 
something  like  one-third  of  the  cost,  besides  the  advan- 
tages obtained  on  account  of  the  size  of  the  order.  A  fair 
stock  of  apparatus  for  a  class  of  twenty  students  can  be 
purchased  for  S200.00,  though  $250.00  would  be  better. 
Then  for  the  laboratory  and  its  equipment  for  a  class  of 
twenty  about  $675.00  would  be  needed,  but  S500. 00  could 
be  made  to  serve.  This  comes  to  $33.00  or  $25.00  per 
student.  This  requires  a  fair  outlay  at  one  time,  but, 
if  things  are  properly  managed,  the  additional  yearly  ex- 
pense will  not  be  so  very  great.  Five  or  six  hundred 
dollars  for  a  school  of  the  size  and  rank  contemplated  is 
not  too  much  to  put  into  a  chemical  equipment.  If  chem- 
istry is  taught  well  it  is  worth  that  much;  if  it  is  not 
taught  right  it  is  worth  little  or  nothing  and  something 
which  can  be  taught  well  had  better  be  put  in  its  place. 

LABORATORY    PEE    FOR    CHEMISTRY    STUDENTS 

In  eleven  schools  the  students  pay  extra  for  taking 
chemistry.  This  is  a  solution  of  the  problem  of  current 
supplies  in  the  way  of  chemicals,  gas,  water,  etc.  With 
proper  buying,  a  five  dollar  fee  from  each  student  in  the 
course,  will  cover  the  cost  of  all  material  used  up  by  the 
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student  in  a  thoroughly  good  beginner's  course,  such  as 
should  be  taught  in  the  high  school,  and  leave  a  margin 
for  some  little  improvement  each  year.  My  experience 
in  seven  years  of  teaching  chemistry  has  shown  me  that 
students  do  not  mind  paying  a  laboratory  fee  of  reason- 
able size  provided  they  see  that  they  are  getting  some- 
thing for  it.  In  business,  as  a  rule,  it  is  far  easier  to 
dispose  of  a  thoroughly  good  article  whose  merits  can 
be  seen,  at  a  good  price,  than  it  is  to  get  rid  of  a  worth- 
less article  at  a  low  figure.  Then  if  you  want  to  have 
laboratory  work,  have  it  right  and  charge  the  students 
up  with  the  cost  and  they  will  pay  it  cheerfully  and  be 
pleased  with  the  bargain.  The  average  annual  expendi- 
ture reported  is  about  $4.35  per  student.  The  amount 
varies  considerably,  being  reported  all  the  way  from 
$55.00  per  student  down  to  14  cents,  while  some  keep  a 
discreet  silence  on  this  important  point.  We  naturally 
envy  the  man  who  has  $55.00  per  student  to  spend  each 
year.  The  14  cent  expenditure  is  from  one  of  the  larg- 
est cities  in  the  state.  This  seems  rather  small.  We 
will  hope  that  the  students  in  this  school  learn  an  amount 
of  chemistry  out  of  all  proportion  to  the  amount  of  chem- 
icals and  apparatus  they  destro}\  Six  or  seven  dollars 
per  student,  a  year,  if  well  spent,  will  keep  up  the  stock 
of  apparatus  and  chemicals. 

HOLDING    STUDENTS    RESPONSIBLE    FOR    BREAKAGE 

Nearly  half  the  schools  hold  the  student  responsible 
for  breakage  and  damage  of  apparatus.  The  amount 
reported  so  paid  runs  from  10  cents  to  $5.00  per  student, 
averaging  $1.94.  A  teacher  in  one  of  the  largest  cities 
writes:  "Hardly  ever  is  anything  broken  in  chemical 
work  here."  Some  boys  wear  out  very  few  shoes  in 
summer  but  that  is  not  entirely  due  to  their  extreme 
carefulness  of  their  footwear.  Now,  the  normal  youth 
can  break  more  than  ten  cents  worth  of  apparatus  a 
year.  If  he  does  not  surpass  that  figure  he  is  either  ab- 
normal or  he  does  not  come  into  very  intimate  contact 
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with  glassware.  Careful  checking*  up  and  charging  for 
broken  apparatus  is  largely  the  solution  of  the  appara- 
tus problem.  I  find  that  students  do  not  mind  paying 
for  the  apparatus  they  break.  I  give  them  good  appa- 
ratus and  plenty  of  it — and  hold  them  strictly  responsi- 
ble for  every  bit  of  it.  The  bill  for  the  individual  stu- 
dent is  not  unreasonably  large  and  he  pays  it  cheerfully. 
I  charge  him  enough  to  replace  the  apparatus,  freight 
paid.  I  keep  the  bills  down,  so  far  as  possible,  by  buy- 
ing under  the  yery  best  advantages.  If  this  method  is 
properly  followed  from  year  to  year,  the  supply  of  appa- 
ratus should  remain  practically  as  good  as  new.  Chem- 
ical apparatus  lends  itself  particular!}/  well  to  this  sort 
of   dealing. 

In  physics,  for  instance,  each  experiment  requires, 
as  a  rule,  apparatus  quite  different  from  that  used 
in  other  experiments,  so  that  each  student  employs, 
at  different  times  in  his  course,  apparatus  running  well 
up  into  the  hundreds  of  dollars  in  value,  and  it  is  im- 
practicable to  assign  each  student  a  set  of  apparatus  for 
any  number  of  experiments.  The  physics  teacher  has 
a  hard  problem  in  assessing  damage  and  keeping  up  his 
stock,  but  for  the  chemistry  teacher,  it  is  a  compara- 
tively simple  matter.  A  nearly  complete  set  of  appara- 
tus for  the  entire  list  of  experiments  in  any  reasonable 
laboratory  manual,  can  be  given  each  student  at  the  be- 
ginning of  the  term  and  checked  up  at  the  end,  and  the 
damage  made  good.  An  additional  advantage  in  chem- 
istry is  in  this:  It  is  difficult  to  assess  damage  on  the 
kinds  of  aparatus  used  in  some  other  sciences,  but  that 
used  in  chemistry  lends  itself  particularly  well  to  such 
treatment.  For  instance,  a  flask  is  given  the  student  at 
the  beginning  of  the  term.  At  the  end  of  the  term,  if  it 
is  not  broken,  it  is  just  as  good  as  new,  and  if  it  is  brok- 
en, it  is  broken  and  is  to  be  paid  for.  There  are  no 
questions  to  come  up  for  delicate  judgment  and  nice  dis- 
crimination. A  few  things  such  as  iron  stands,  Bunsen 
burners,  etc.,  deteriorate  from  year  to  year  but  if  these 
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are  regularly  painted  and  some  allowance  made  for  them 
in  assessing  the  annual  laboratory  fee,  the  loss  is  not 
great. 

ASSIGNING    APPARATUS    TO    EACH   STUDENT 

Holding  the  student  responsible  for  breakage  involves 
assigning  a  specified  amount  of  apparatus  to  each  stu- 
dent for  his  exclusive  use.  Apparatus  is  reported  so  as- 
signed in  half  of  the  schools.  The  amounts  run  from  S2. 00 
to  S16.00.  In  one  school  the  amount  assigned  to  each 
student,  multiplied  by  the  number  of  students  in  the 
course,  considerably  exceeds  the  amount  of  apparatus 
put  down  as  possessed  b}r  the  school.  This  teacher 
should  either  get  more  apparatus  or  not  be  so  liberal 
with  his  students.  According  to  the  manual  used, 
and  the  length  of  the  course,  from  three  to  eight  dollars 
of  apparatus  should  be  given  each  student.  There  is  far 
less  loss  to  the  school  when  a  hundred  dollars  of  appa- 
ratus is  broken  and  paid  for,  than  when  ten  dollars 
worth  is  broken  and  not  paid  for. 

In  the  case  of  the  more  costly  pieces  of  apparatus, 
such  as  burettes,  electrolytic  apparatus,  etc.,  two  or 
three  sets  can  be  bought  for  the  whole  class  and  lent  to 
each  student  for  the  time  he  is  actually  using  them. 
These  are  required  by  the  student  only  once  or  twice 
during  the  session  and  it  is  not  hard  to  keep  record  of 
them. 

A    PLACE    FOR    EACH    STUDENT    TO    KEEP    APPARATUS 

If  the  student  is  to  be  held  responsible  for  apparatus, 
it  is  essential  that  a  secure  place  be  giyen  him  in  which 
to  keep  it.  He  should  have  the  key  to  this  place  and 
have  exclusive  use  of  it.  The  estimate  given  above  for 
the  laboratory  desks  provides  a  drawer  and  locker,  each 
about  16  inches  wide  for  each  student.  The  locker  has 
a  shelf  to  increase  its  capacity,  this  shelf  being  cut  out 
in  front  so  that  the  whole  height  of  the  locker  is   availa- 
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ble  for  the  storage  of  iron  stands  or  other  tall  apparatus. 
Twelve  schools  give  the  student  a  place  for  storage  of 
apparatus. 

ASSISTANCE    FOR    THE    TEACHER 

Bight  teachers  report  some  assistance  in  matters  of 
detail,  such  as  care  of  apparatus,  etc.  This  is  to  be  com- 
mended. A  teacher  can  accomplish  much  more  by  hav- 
ing-such  assistance.  There  are  frequently  some  more 
advanced  students  who  can  give  some  little  time  to  this 
sort  of  thing  and  can  render  really  valuable  aid.  The 
remuneration  may  be  very  small,  in  money,  but  the  ex- 
perience may  be  worth  much  to  them.  It  is  greatly  to 
the  interest  of  the  school  to  furnish  the  teacher  with  all 
the  assistance  he  can  use. 

SOMK    CONCLUSIONS    AS    TO    THE    LABORATORY 

We  may  conclude,  then,  that  a  really  good  chemical 
laboratory  is  not  so  expensive  as  might  be  supposed, 
and  can  be  procured  and  maintained  without  an  unrea- 
sonable expenditure.  This  is  writhin  reach  of  every 
high  school  which  really  is  one.  The  laboratory  sketch- 
ed above  is  for  the  high  school.  It  is  none  too  good,  and 
less  is  not  good  enough.  The  ^colleges1'  can  not  afford 
to  aim  for  less  than  the  high  school.  I  put  the  word  in 
quotation  marks  as  that  is  what  they  call  themselves.  I 
will  leave  the  responsibility  of  the  designation  with  them. 
I  have  written  to  many  of  them  but  gotten  fewr  replies. 
Still  I  know  them  pretty  well  as  I  have  visited  some  of 
them  and  had  students  from  others.  I  know  that  some 
of  them  are  honestly  trying  to  do  good  work  and  have 
hard-working  teachers  in  them.  I  have  the  very  kind- 
est feeling  for  these  teachers  and  give  them  my  best 
wishes;  my  only  desire  is  to  aid  them.  But  somehow  I 
do  wish  that  the  names  and  pretensions  of  some  schools, 
and  their  actual  equipment  and  work  could    meet   each 
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other  half  way.  School  catalogues  should  no  longer  be 
classed  as  imaginative  literature.  Metonomy  is  all 
right  in  poetry,  as  a  figure  of  speech,  but  when  a  beaker 
or  two  and  a  few  test  tubes  are  put  for  a  "well- 
equipped"  laboratory  it  comes  alarmingly  near  breaking 
one  of  the  commandments;  that  is,  provided  the  man 
knows  what  a  laboratory  is.  I  express  myself  mildly. 
We  are  under  no  special  obligations  to  teach  chemistry, 
but  if  we  do  teach  it  at  all  we  are  under  obligations  to 
provide  reasonable  facilities  for  doing  it  well. 

THE    PREPARATION    OF    TEACHERS 

The  great  majority  of  the  teachers  report  having  stud- 
ied chemistry  two  years  or  more.  A  number  have  stud- 
ied it  only  one  year.  One  year's  study  is  insufficient 
preparation  for  teaching  it.  The  preparation  of  the 
teachers  seems  to  be  rather  better  than  was  to 
have  been  expected.  The  ideas  of  various  people  as  to 
what  constitutes  an  adequate  preparation  for  teaching 
chemistry  vary  considerably.  Several  summers  ago, 
in  Baltimore,  a  young  man  came  to  me  with  a  copy  of 
Williams'  chemistry  in  his  hand,  saying  that  he  had 
never  studied  chemistry  at  all,  but  wanted  five  hours 
tutoring  in  it,  as  he  was  to  teach  chemistry  the  next 
session  in  a  New  Jersey  high  school.  The  deficiency 
in  the  preparation  of  the  teachers,  so  far  as  a  deficiency 
exists,  is,  in  part,  to  be  remedied  by  the  school  man- 
agement. Thorough  preparation  should  be  demanded 
of  the  teacher.  The  demands  on  the  teacher  are  now 
in  most  cases  large  for  the  compensation  offered.  The 
schools  must  have  well  prepared  teachers  even  if  they 
have  to  pay  for  them.  Improvement  in  this  wa}~  will 
come  only  through  growth  and  will  be  rather  slow. 

There  is  a  quicker  remedy  in  the  hands  of  the  teach- 
ers. That  is  for  them  to  turn  in  and  get  prepared. 
None  of  us  are  too  well  fitted  for  our  work.  We,  more 
clearly  than  any  one  else,  see  the    weakness  and   insuf- 
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ficiency  of  our  preparation.  It  is  with  us  to  remedy  it. 
Some  are  teaching- only  to  fill  in  the  time,  or  to  make 
sufficient  money  to  enable  them  to  go  on  with  their 
preparation  for  law,  or  medicine,  or  some  other  profes- 
sion. I  have  no  message  for  them  except  to  express 
the  hope  that  they  may  make  the  money  as  soon  as 
possible  and  get  on  into  the  successful  practice  of  their 
chosen  professions.  The  rest  of  us  who  are  in  teach- 
ing- to  stay  can  do  something  and  must  get  about  it.  We 
must  fit  ourselves  for  good  teaching-,  and  must  do  that 
sort  whether  wre  g-et  paid  for  it  or  not.  A  salary  is  as 
desirable  to  a  teacher  as  to  any  one,  but  after  all,  it  is 
not  the  main  consideration.  Being  a  poor  teacher  is 
far  worse  than  getting  a  poor  teacher's  pay.  I  can  look 
with  complacency  on  the  prospect  of  always  g-etting  a 
small  man's  salary  but  I  do  worry  considerably  over  the 
thought  of  forever  remaining  a  small  man. 

The  summer  school  is,  for  many,  the  solution  of  this 
problem.  I  am  g-lad  to  meet,  each  summer,  a  great 
many  Texas  teachers  at  Chicag-o.  There  were  some 
twTo  hundred  there  last  summer.  I  wish  that  all  the 
rest  would  go  too.  I  am  very  glad  that  Mr.  Rockefeller 
has  built  that  school  for  us.  I  am  glad  that  he  located 
it  up  there  where  the  weather  is  cool  in  the  summer. 
Harvard,  Yale,  and  Columbia,  also,  offer  many  attractive 
things  in  their  summer  schools.  These  are  open  for  six 
weeks  and  offer,  with  good  facilities,  anything  that  is 
commonly  included  in  a  two  years'  college  course  in 
chemistry.  At  Chicago,  the  University,  as  such,  is  open 
for  the  summer  quarter  of  eleven  full  weeks  and  offers 
in  the  summer  every  sort  of  work  just  as  in  the  winter. 
Some  of  the  teachers  might  find  something  yet  to  learn 
even  within  Texas. 

LONGKR    PERIODS    FOR    LABORATORY    WORK    DESIRABLE 

In  some  schools  the  laboratory  period  is  only  thirty 
minutes.     It  requires  some  time  for  the  student  to   get 
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his  desk  open  and  apparatus  out;  then  he  has  to  put  on 
his  apron  and  ascertain  what  he  is  to  do.  By  the  time  he 
gets  to  work,  ten  minutes  or  so  has  gone  by.  He  has  to 
quit  a  few  minutes  before  the  bell  rings  to  get  his  things 
put  away  and  himself  in  shape  to  go  to  a  class.  If  the 
period  be  a  short  one,  a  considerable  fraction  of  it  is  thus 
spent  in  beginning  and  quitting.  Many  experiments 
require  an  hour  or  more  of  continuous  work,  and  if  the 
bell  rings  in  the  middle  of  this  time,  the  experiment  is 
ruined  and  time  spent  on  it  lost.  Two  hours  is  as  short 
a  laboratory  period  as  can  be  put  to  good  advantage. 

EXTRA   TIME    ALLOWANCE    FOR    CHEMISTRY    TEACHERS 

A  reform  must  come  in  the  matter  of  the  time  allowed 
for  a  chemistry  teacher's  work.  In  high  school  teach- 
ing, formal  lectures  are  not  required,  and,  in  fact,  lec- 
tures are  not  suited  to  the  instruction  of  pupils  of  that 
age.  Some  experiments  are  too  elaborate  to  be  per- 
formed by  each  student,  other  experiments  must  be  be- 
fore the  class  when  certain  conceptions  or  theories  are 
presented.  The  teacher  must  prepare  these  before- 
hand and  perform  them  before  the  class.  Unless  the 
teacher  make  some  specific  preparation  for  each  class 
hour,  the  class  hour  will  be  a  dull  one.  If  the  teaching 
of  chemistry  is  to  be  different  from  that  of  Latin,  or  his- 
tory, the  chemistry  man  must  have  the  time  to  make  it 
different.  The  most  of  the  teachers  put  only  one-fourth, 
or  less,  of  their  working  time  on  their  whole  chemistry 
work,  while  some  go  as  low  as  one-twentieth.  In  order 
to  do  their  chemistry  work  well,  a  number  of  the  teach- 
ers work  after  school,  at  night,  and  some  even  on  Sun- 
days! The  school  board  has  no  right  to  require  this  of 
them,  but  still  the  man  who  is  worth  anything  is  going 
to  teach  chemistry  to  the  best  of  his  ability  whether  he 
gets  pay  for  extra  work  or  not.  The  pay  is  an  incident, 
a  very  agreeable  incident,  I  admit,  but  still  an   incident. 

This   year,    for   the   first    time  in  Texas  history,  one 
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high  school  employs  a  man  for  his  whole  time  to  teach 
chemistry.  The  variety  of  the  subjects  other  than 
chemistry,  taught  by  many  of  the  teachers  is  remarka- 
ble. One  man  in  a  "college"  carries,  in  addition  to  his 
college  course  in  chemistry,  physics,  physiology,  phys- 
ical geography,  geography,  Texas  history,  and  three 
Latin  classes.  He  failed  to  state  the  number  of  courses 
taught  in  any  except  the  Latin.  Another  man  teaches 
five  other  sciences;  while  another's  branches  are  "too 
numerous  to  mention."  Still  another  teaches  algebra, 
geometry,  history,  and  Latin.  Several  others  carry  as 
many  as  six  branches  in  addition  to  their  chemistry. 

A    SATISFIED    TEACHER 

One  teacher  maintains  that  laboratories  are  luxuries 
and  are  quite  out  of  the  reach  of  any  ordinary  institu- 
tion, besides  being  unnecessary  for  the  thorough  teach- 
ing of  chemistry.  He  seems  to  be  happy  and  satisfied 
with  his  work  and  equipment,  though  the  latter  might 
be  carried  off  in  a  wheelbarrow.  His  school  is  called  a 
"college"  and  gives  all  the  known  degrees,  and  some  un- 
known ones. 

CHEMISTRY    IN    HIGH   SCHOOL    AND   COLLEGE 

I  can  not  here  give  this  topic  the  discussion  which  it 
manifestly  deserves.  It  is  a  hard  question,  and,  so  far 
as  I  know,  has  not  been  satisfactorily  solved.  Such  a 
large  proportion  of  college  students  have  not  had  chem- 
istry that  the  college  course  has  to  begin  at  the  begin- 
ning. The  college  students  are  older  and  can  work 
much  faster  so  that  a  month  of  college  work  covers  much 
more  ground  than  the  same  amount  in  the  high  school. 
As  the  presentation  of  the  subject  is  to  more  mature  pu- 
pils, and  as  the  facilities  of  the  college  should  be  so  much 
better,  there  must  be  a  great  difference  in  the  manner, 
as  well  as  in  the  amount  of  the  teaching.     If  the  chemis- 
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try  course  in  the  high  school  and  in  the  university  are 
equivalent,  then  either  the  high  school  man  or  the  uni- 
versity teacher  is  making-  a  sad  failure  in  his  teaching. 
I  have  had  correspondence  with  all  the  universities  in 
Texas  on  the  question  of  college  credit  for  high  school 
chemistry.  No  very  definite  understanding  has  yet 
been  reached. 

Nine-tenths  of  the  students  in  the  high  school  are  not 
coming  to  college.  These  should  have  a  course  in  chem- 
istry for  the  training  there  is  in  it,  and  also  for  the  in- 
formation and  knowledge  about  the  world  about  them, 
which  can  be  thus  gotten.  Personally,  I  wish  that  those 
who  are  coming  to  college  would  not  study  chemistry  at 
all  in  the  high  school  but  spend  the  time  on  Latin,  math- 
ematics, and  physics.  For  a  proper  college  course  in 
chemistry,  the  training  derived  from  good  work  in  the 
above  three  lines  is  a  far  better  preparation,  than  even  a 
fairly  good  high  school  course  in  chemistry. 

Co-operation  and  mutual  help  is  needed  to  bring  the 
science  teachers  of  the  state  into  a  better  position  with 
regard  to  this  and  to  other  problems.  If  the  work  done 
in  the  high  schools  is  made  more  uniform  it  will  be  easy 
to  obtain  recognition  of  it  on  the  part  of  the  colleges. 
One  teacher  proposes  an  association  of  science  teachers. 
That  might  produce  good  results. 

A    WORD    AS    TO    THE    FUTURE 

There  is  hope  for  chemistry  in  Texas.  There  is  go- 
ing to  be  more  demand  for  chemistry  teaching,  and  with 
that  a  demand  for  men  trained  to  teach  it  well.  In  this 
correspondence  two  superintendents  have  asked  me  for 
the  names  of  men  able  to  teach  chemistry.  Quite  a 
large  number  of  schools  are  planning  to  improve  their 
laboratory  facilities.  Only  one  or  two  seem  satisfied 
with  what  they  are  now  doing.  Chemistry  is  coming  to 
take  a  more  important  place  in  all  branches  of  industry, 
and  with  this  will  come  an  enlargement   of   its   place  in 
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the  schools.  In  the  movement  toward  the  diversification 
of  crops,  that  is  now  upon  us,  the  cultivation  of  chemis- 
try must  have  a  part.  Membership  in  the  American 
Chemical  Society  may  be  taken  as  an  index  of  the  inter- 
est in  chemistry  in  the  various  sections  of  the  country. 
Membership  in  this  organization  is  open  to  all  on  equal 
terms.  Rhode  Island  has  33  members  while  Texas  has 
10.  We  are  just  barely  beginning*  to  get  interested  in 
chemistry  in  Texas. 

A    PARTING    WORD 

I  did  not  undertake  this  task  in  time  to  get  as  complete 
information  as  I  could  have  wished.  I  have  not  meant  to 
reflect  on  any  teacher  or  any  school.  I  have  spoken 
strongly  because  I  feel  strongly.     I  believe  in  real  work. 

I  have  enjoyed  the  correspondence.  I  have  been  glad 
to  exchange  letters  with  many  whom  i  have  met  and  am 
glad,  even  in  this  imperfect  way,  to  make  the  acquain- 
tance of  many  others.  I  hope  to  keep  in  touch  with  as 
many  of  these  as  possible.  I  have  very  much  to  learn 
from  others.  On  the  other  hand  I  shall  be  glad  to  as- 
sist any  of  my  fellow  teachers  in  any  way  that  I  may, 
even  to  the  extent  of  lending  desk-plans  or  making  out 
orders  for  apparatus  and  chemicals,  or  in  any  other 
way.  I  shall  be  pleased  to  hear  further  from  any  of 
them  on  subjects  chemical  or  personal.  This  is  neither 
the  beginning  nor  the  end  of  my  interest  in  chemistry 
teaching.  My  most  immediate  advice  to  chemistry 
teachers  is  to  read  and  digest  Smith  and  Hall's  "The 
Teaching  of  Chemistry  and  Physics"  (price  $1 .50,  Long- 
mans, Green,  and  Co.,  New  York.)  It  is  the  most  in- 
spiring thing  I  have  seen  on  the  subject.  Read  it 
whether  you  read  this  or  not. 

With  hearty  goodwill  to  all  interested  in  the  teaching 
of  chemistry  in  Texas,  I  close  these  few  remarks. 
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